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CONDENSED OPERATINGINSTRUCTIONS FOR RADIO SET PRC-174

GROLND

FUNCYION SELECTOR 50Li0 STATE CONNECTOR
MAE SELECTOR DISPLAY

RF CONWECTOR

TR o bt e g,

o mumpy

o,

aUDO FREQUENCY SELECTOR REMOTE CABLE
GOMNECTORS CONNECTOR

VOLUME CONTROL BATTERY CONTROL

Preliminary Checks

1. Verify that battery and receiver—transmitter are firmly
clamped together.

2. (Check antenna orientation and connections. If wire antenna is
used, check antenna lengths and supports.

3. Check all audio accessory connections (handset,
headset/microphone, telegraph key or data set, as applicable).

4. Check battery: set BATTERY CONTROL tc BAT; solid state display
should have at least one indicator lamp illuminated.

Preparation for Operation
3. Set selectors and controls as follows:

FUNCTION SELECTOR

Mode Set to
All except AM USS or LSE, required
Recelve only a
s
Recelve transmit
R
and 1,87
, R/T
Receive only either tJSB or
Receive and transmit R
BATTERY CONTROL MODE SELECTOR
Mode Set to Mode Set to
Recelive only SAVE Volce M or SSB
(etandby listening) Data DATA
211 other modes NORM Telegraphy | WCW or NCW

" Select frequency as regquired.

Tune the radio =zet by pressing the push-to-talk (PTT) button (volce) or
transmitting (data or telegraph). The Solid State Display indicator
lamps will be switched on/foff sequentially. When the display
illumination ceases, the tuning is completed; release. PTT (stop
transmission).

Operaticn

Receiyes sat salmme ¢ nt--o3-to -eguaate-.leee.lVe alUdii (aata3 level.



Transmit: press PTT (voice)],



OM-107-10

RADIO SET PRC - 174 - TECHNICAL MANUAL CONTENTS

Paradgraph pade

Chapter 1.
INTRODUCTICON

Section I.
General

Maintenance forms and recstds
II. Description and Data

Purpose and use

Description
Technical characteristics
System items

Chapter 2.
OPERATICN

Section T.
Operator's Controls, Indicators and Connectors

ITI. Installation and Checkout

Introduction

Unpacking

Initial assembly

Operational checkout

Radio freguency considerations
Antennas

Whip antenna installation

Dipole antenna installation
Slant-wire antenna installation
Installation of audioc accessories

I I

B0 edE O R

= o .

SRS ESY SR SR SR
I I

GO MR N P

SIS RSN IS H LS H S IV NS N A oV

ITI. Operating Instructions

Introduction o-12

2-8
Two-way volce operation 2-13 2-8
Volce communication - listening only 2-14 2-5
Two-way continuous-wave operation 2-15 2-1
Data communication Z2-1@6 2=1

IV. Operation under Unusual Conditions

General 2=17 Z2-12
Cold weather operation 2=-13 2=-12
Extended missions 2=-19 212
Drv terrain operation 2-20 2-12
Remote control operation 2-21 2-12

Chapter 3. MAINTENANCE AND TROUBLESHOOTING

Section I. Introduction alq

ITI. Preventive Maintenance Checks and Services

Scope
Maintenance during normal operation

Preventive maintenance
Checkout



OM-107-10

TIT.

Chapter 4.

Section I.

II.

IIT.

IvV.

Chapter 5.

Chapter 6.

CONTEMTS [(continued)

Paragraph
Troukblezhooting
Corrective action 3-8
Whip antenna checks 3-9
Dipole and slant--wires antenna checks 3-10
AUXTILIARY EQUIPMENT
Scope 4-1

Power Supplies

Silver-Zinc Battery Pack TSZ-1740 4-2
Nickel-Cadmium Batterv Pack TNC-1770 4-3
Hand Crank Generator HCG-1744 4-4
Battery Charger BCT-5070N 4-5
AC/DC Power Supply PP-3216 4-6

Power Booater Amplifiers and Vehicle Mount
Accessories

Interface Unit 0A-807 4-7
100/400 Watt Radio Freguency Booster Amplifiers
AM-1760/AM-4760 4-d

Audio and Telegraph Accessories

Remote Control Accessories

Remote Control Box C-1745 A=10
Other remote control accessories 4-11

Miscellaneous Accessories

EPutomatic Test Set TS-1748 4-12
THECRY OF OFPERATICN

Introduction

Transmit Signal Flow
Recelve Signal Flow
Frequency Synthesizer
Indication System

Power Amplifier

Power Supply

Synthesizer Modules

SNP Module

Control Module

Automatic Antenna Matching Unit
Logic Processing Vnit

|
[Naaa s TN R o) ) EETEN O B I

4 B L nownonon GnonOn
|

tq oo
1
=

SHIFMENT AND LIMITED STORAGE

Disassembly of Equipment
Repackaging of Egquipment

(AR

[0 B By I B 0 ) B B B B R O
|
S I By RIS % I S S SRS B A T WS B

6-1
o—-1



OM-107-10



Figure No.

el e
| |
O T LI N

NS INAN]
1
M =

SRS

o
| S NS
Lo

[ReR SRS
|
=W

)

[ISiiY
|
[N

Drawing No.

24090106
24917005
24915305
24915105-
24270100
24270200
24270300
24270400
24915905-
24915805
24915 705

RADIO SET PRC-174 TECHNICAL MANUAL

LIST OF FIGURES
Title

Radic Set PRC-174, basic configuration
MNickel-Cadmium Battery Pack TNC-1770
Whip Antenna Kit AT-1741

Nirnnle Antenna Kit MK-1742

Carrving HarnessST-1743

Audio accessories and accessory bag

Receiver—-Transmitter front control panel

Connection of Receiver-Transmltter RT-93&/PRC-174

and battery pack

Locking the whip antenna in extended position
Whip antenna directional adijustment
Two-support dipole antenna

Sloping dipole antenna

Inverted-V dipocle antenna

Essembling antenna wires to dipole fixture
Slant-wire antenna

Attaching weight to antenna cord

Hand Crank Generator HCG-1744
Battery Charger BCT-5070M

LIST OF TABLES

Title

Operaticnal modes
Recommended svstem items

Operator's controls, indicators and connectors
Test displav readings

Alarm and process indications

Packing of PRC-174 recommended svystem

Dipole and slant-wire antenna wire lengths

Troukblezhooting

Audio and telegraph accessories
Other remote control accessories

LIST OF DEAWING
Title

Block diagram model partition
Control

SNP

20T-

L; Logic controller
Logic decoder
Processor logic

L2 Logic delay timing
SNFP FL&

SNFP FL5

SNF FL4

CM-107-10

o

o]
Vo]

U]

[RYEE S Y
| |
&S] 1l -lov oy G

]
| |

PO BB PN DO DD DD D
11

e te IR VoV~ R d I IR B0

[ ]

S
1
W w



Drawing No.

24915605
24915505
249515405
24916005
24912305
2491=+505
24912405
24912105
24912205

24953105
24558205
24913305
24913505
24913405
24913205
24913605
24914005
24270705
24270605
24358000
24910205
24911005
249510205
24310205

RANIO SET 1'RC-174 TECHNICAL MANUAL

LIST OF DRAWING Title

SHE FL3

SHE FLZ

SNF FL1

Power amplifier
Kodule audio

Module filter

Module PRE

Module MIX

Module IF

VCP-L

VCP-17

VSB/LSB

STUM

LOL

VAD

REF Divider

Power supply

Negative power supply
Pogitive power supfly
M.E.

M.B. Interconnection
Panel

Interconnection SYNT.
Rcvr Ex. Mother board

LIST OF COMPCONENTS

OM-107-10

vi



CHAPTER 1 INTRODUCTION Section I.

1-1.

This manual describes Radic Set PRC-174
and covers its installation, operation
and operator's field maintenance. This
manual also includes instructions for
cleaning and inspection of the equipment
and replacement of parts -available to
the cperator and/or field maintenance
personnel. Basic equipment as well as
recommended and opticnal accessories for

Senile

Section II.

1-3. Perpose and Use

a. Radioc Set PRC-174 (Figure 1-1)
provides stable two-way communication at
short and medium range on any one of
280,000 frequencies spaced at 100-Hz
intervals in the 2-MHz to 30-MHz high
frequency (HF) band. The radio set is
self-contained for operation as a man-
pack, wvehicular or fixed radio station.

b. The radioc set provides voice,
narrow-pand data and narrow-band or
wideband continuous wave telegraph (NCW,
WCW) communications. Both single-side”
band (SSE) and amplitude modulation (AM)
are available for wvoice and data opera-
tion. SSB is used for Cw operation. In
35B either the upper or the lower side-

band (USB,LSB) may be utilized. (See
Takble 1-1.)
C. Volce communication is provided

through a handset connected to the
receiver—-transmitter. The recommended
accessories include alternative antennas
as well as audio and telegraph accessor-
ies. A range of optional equipment
permits extended use of the PRC-174
system. {See Chapter 4.)

1-4. Description

a. Receiver-Transmitter RT-935/FPRC-
174. The principal unit of Radio Set
PRC-174 i s Receiver-Transmitter RT-936/
PRC-174, which ie a compert, self- -
contained completely solid state unit.
The RT-935/PRC-174 provides automatic

tuning (antenna matching) over its

QT'_]#'I e ‘FT“QK_‘HWQT'_](_‘\T TAanme . Y/\T:\ 1’]’7 AN AvVeranme

N e A T s i i

m At rm mradima

The front panel contains all the
trols, all the displays and most of the

it ¢ - oiv Lt
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GENERAL

extending the operaticnal use of the
PRC-174 are included.,

1-2.
Equipment malintenance procedures and
forms should conform to standard user
practice. The maintenance required for
Radio Set PRC-174 is minimal; the
recommended procedures are described in
Chapter 3 of this manual.

Maintenance Forms and Records

DESCRIPTICH AND DATA

connectors, described in Table 2-1. In
addition to the front-panel connectors,
the whip antenna socket iz located on
the side of the transceiver, and the
battery connection is at the rear.

Five front panel indicator lamps make
up a =solid state meter which displavs
important operating parameters, func-
tions and alarms. (Refer to Tables 2-2
and 2-3.)

211 audio connections (handset and
other accessories for volce communica-
tion, data modem and telegraph kevy) are
made through the two five-pin audio
connectors on the front panel.

b. Special Features. The RT-936/PRC174
contains a speclal receive mode feature
{SAVE) which provides for reduced power
consumption during prolonged listening
periods.

An autcmatic antenna matching feature
is designed into the radioc =et, for
matching almost any antenna over the
operating frequency band of the radio
set. The automatic tuning prdcess
requires approximately 1.5 seconds on
the average (maximum 5 secondszs). The
automatic antenna coupler checks for
proper matching at each push-to-talk
initiation and, when necessary, adjusts
the cutput matching impedance to provide
for the best voltage standing wave ratio
(-MR). - - An alarm indication is provided
in the event the automatic antenna
coupler is unable to match the specific

antenna being used.

— B L B I mil.

attachad A3 racmtlse a4 tha =ida
of the RT unit; dipole or other antennas

antarmna 1=

sve mernected TO +he f=cnt rmanel RE

10-1
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Figure 1-1. Radio Set PRC-174, basic configuration

connector. The whip antenna may be
rotated through 180 degrees, permitting
convenient operation of the set in any
position. The antennas for the basic
system are listed in paragraph 1.6.c.

The transmitter is protected against
all antenna mismatch conditions,
including open and short circuits. The
receiver front end is protected against
high ihdncedRP wvoltages.

The PRC-174 carries optional acces-
sories including remote control for
enhanced system operations. These

features are described in Chapter 4 of
this manual.

1-5. Test and Alarm Indications

The solid state meter measures important
operating parameters and displays them
on five front panel indicator lamps.

The lamps also serve as alarm indicators.
The visible display is supplemented by
audible signals.

The significance of the displays in the
various modes is given in Tables 2-2 and
2-3.



Table 1-1. Operational Modes

Communication Mode Modulation
Voice SSB, AM
Narrow-Bend Data S5B, AM
Telegraph NCW SSB
Telegraph WCW SSB

1-6. Technical Characteristics

a. RT-936/PRC-174 General

Freguency

Tange - ueewa- 2.0000 to 29.9959 MH=z

Channel spacing

............ 100 H=z

Freguency

stability....1 ppm over specified
operating temperature
range

Modes of

operation

[RE) =

volce ...... USB, LSE, AM

data  ....... USB, LSE, AM

W Narrow-band [(NCW) and
wideband (WCW) on either
sideband

RAudio

bandwidth:

Voice, Data,

AM, WCW......... w300 Hy o 3500 Hz at 2 dB

points NCW 500 Hz

at 6 dB points Keying speed:
Wideband CW (WCW)

.............. 200 wpm
Narrow-band

W (NCW) 100 wpmnm
Voltage

requirements:

Nominal ..... 25 W dc
Operating 22 to 32 V dc

Power supply .Choice of lithium kattery
in Battery Box T-NC-17-4 or
Nickel-cadmium (Ni-Cd)
battery pack

Dimensions:

Overall ..... 6.B “26.2 x 35.5 cm
RT-936&/PRC-

174 only 6.8 x262=x29.7cm

oM-107--10

Battery Box
TNC-174 .. .. ... 6.7 = 25.1 T10.8 cnm

Nickel-
cadmium
battery pack..6.7 = 25.1 = 10.8 cm

Weilght

RT-936/PRC-
174 only...... 4.9 kg

Battery Box

TNC-174 with

lithium
batterv....... 2.0 kg
Nickel-

cadmium

battery pack-4.0 kg

Environmental

Temperature
range

— operating...40°C to +65°C

- storage ..50°Cc to +85°C

Moisture
resistance,
humidity,
vibration
and shock

Immersion
in water

..MIL-STD-810

Can withstand 3 ft of
water for minimum of 2
hours

Altitute
- operatingr..10,000 ft

- nonoperating
50,000 ft

Battery drain
time 16 hours operation with
either battery at 9:1
receive/transmit ratio

Transmit
RF power output’
SSB (USB, LSE) 20 W PEP

Data and CW ...20 ¥ averade

AM e e 5 W average carrier
Out-of-band

signal

suppression:

Carrier

(S5B) oo e e e e et Better than -45 dB
Unwanted

sideband

(SSB) oo et e e e Better than -45 dB
Harmonic, ..-.Better than -45 d4dB
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Intermodu
lation
Distortion...Better than -29% dB

output
protection:

Antenna

mismatch.... Any mismatch (zero to
infinite VSWR) for any
length of time will not

damage set

Excess ftTem-

perature Internal sensor turns
power off in extreme
operating conditions

Antenna ........ 8 ft (2.6 m) whip
Wire antenna for 50 cohm
dipole or long wire
antenna

Tuning:

Method..:.... Automatic: retunes at
each frequency change and
at start of each trans-
mission

Time-to

tune:

First

tuning ...... maximum 5 seconds

Subsequent

tuning adjacent frequencys:
approx. 100 ms
average: 1.5 seconds.
maximum: 5 seconds

Indication...Solid state display during

tuning process
Audio Input:

S8R, AEM Suitable for standard
audio accessories:
Headset H-140E/GR,
Handset G-139%/GR
Data ........ 0 dBm, 600 chm
Recelve

Sensitivity...0.7 uv¥ at 10 dB SINAD

IF selectiv

ity

SSB, data,

wideband CW..300 Hz to 3500 Hz at 2 dB
points

Narrow-band

CW. e oo e e e o 500 Hz at & dB points

AtS .. ... ..., 12 kHz at 3 dB points

Image rejec-—
tion......... Better than -80 dB

IF rejection..Better than -80 dB

Automatic gain
control [(AGC)

Levels (all

modes) 3 dB change in cutput for

50 UV to 1 V input range

12 dB change in output
for 0.7 UV to 30 uV input
range

AGC operatiocon:

SSB, Ald, CW Attack time: 5 ms,
release time: 700 ms

Data Attack time: 5 ms,
release time: 15 ms

Squelch' ..... Automatic
Outputs:
Volce:
- line 10 mW across 150 chms to
Handset H-189/GR, Headset
H-140E/GR
- distor-
tion .. Less than 5%
Data Variable level across 600
chms
CW o s e e e e s 1-kHz tone at 10 mw
Sidetone ...... In SSE and AM voice modes
Protection Up to 0.25 W RF power at

antenna input

b. Batteries

Lithium Battery CY-1760

The lithium battery allows the radioc set
to be cperated at extremely low tempera-
tures and in situations where light
weight is important.

The battery fits the standard battery
box (BA-703) and is installed as a
direct replacement for the standard
battery. The lithium battery is not
rechargeable.

WARNING

Do not puncture lithium battery under
any circumstance. The lithium cell
electrolyte is dangerous and may explode
when exposed to water or water wvapor.
To dispose of lithium battery, bury in
ground.

Terminal
voltage ... ... 28 V dc nominal
Operation 1@ hours continuous with
9:1 recelve/transmit ratio
Capacity ..... @ Ah
Packaging ..... fite standard battery box
Weight ....... 2 kg
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Nickel-Cadmium (Ni-Cd) Battery Pack

o . Antennas

TN-1770 -
Type Nickel-cadmium (Ni-cCd), Whip Antenna Kit AT-1741
rechargeable Construction.. Sectionalized folding
Capacity .... 4 Ah between charges whip, including whip, base
and mount
Operation 11 hours continuous from o .
. perating
charge to charge with 9:1 1
? . . ength ..... 8 ft
receive/transmit ratio
Terminal Dimensions....40 cm length, when folded;
. fits into carrying bag CW-
voltége ... 25V de ?omlnal 563/PRC-74
Ven tl?g ..... Autéma tic Antenna Kit MK—1742
Packaging P§CK115 repéaﬁeablilqs a Components....Antenna wire (2 each),
battery box welghts
. o Dacron cord (2 each)
Charging 5 hours minimum at 400 mA
maximum current Size for . . .
, , 51 transport....Fits into carrving bag CW-
Dimensions....6.7 = 23 1x 10.8 cm 863/ PRO-74
Weight ...... 4 kg

)

i"@ﬁ*ﬁm

Figure 1-2. Nickel-Cadmium Battery Pack TNC-1770

1-7. System Items

The recommended items for Radio Set antennas and one or more audio items.
PRC174 are listed in Table 1-2; a full The optional equipment and additional
complement of equipment comprises the accessories are listed and described in
transmitter-receiver, one of the Chapter 4 of this manual.
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Figure 1-3. Whip Antenna Kit AT-1741

b2 : e~ ] .9
Ty t LYH IS
i 1 PEER B W0 1 e 07
; T k- R

ey

DACRON CORD T3 &nci) ‘ ANTENNA WIRE {2 EAGH |

DIPOLE FIXTURE

Figure 1-15. Dipole Antenna Kit MK--1742
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Figure 1-6. Audio Accessories and accessory bag

TN




Table 1-2. Recommended System Items (1 each}

Description Figure
Transmitter-Receiver RT-936fPRC-174 1-1
Whip Antenna Kit AT-1741 1-3
Dipole Antenna Kit MEK-1742 1-4
Nickel-Caem4um Battery Pack  TNC-1770 1-2
Audio Handset H-189/GR 1-1
Headset H-140E/GR 1-6
Microphone H-80/GA 1-6
Telegraph Key KY-562jUM 1-6
Carrving Harness ST-1743 1-5
Accessory Bag CW-863/PRC-74 1-6
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CHAPTER 2

OPERATION

2=1.

Thizs zsection describes operator's con”
trols, test, status and alarm indicators

General

and the connectors on Radic Set PRC -174. {he rear panel (Figure 1-1)

211 items listed here are located on the
front panel of Receiver-Transmitter RT-
936/PRC-174, except the whip antenna

connector, which is located on the right

sidewall (when facing the front panel),

and

the battery connector, which is located on

panel is shown in Figure 2-1.
state display (SSD)
indicator lamps.

. The front
The solid
consists of five
Table 2-2 describes the

display readings.

WARNIMNG

Dangerous RF voltages may exist at the base of the whip antenna when transmitting.
Donot touch this part. Observe the safety precautions concerning whip antennas.

Section II.

2-2. Introduction
This section covers the unpacking,
installation and checkout of Radioc Set
PRC-174.
2-3. Unpacking

a. The recommended system is packed
in two cartons with adequate packing
material to isclate it from shocks dus
to handling in transit. & preliminary
inspection of the cartons must be made
before unpacking. Evidence of damage
nust be noted and reported immediately
on a packaging and handling deficiencies
report.

b. 'Unpack the equipment as follows:

1) Undo any outer packing. Lay the
carton on a clean flat surface,
cut the straps and open the
flaps.

2y Lift out each item onto a
clean surface beside the
carton and remove the packing
material.

3) Check the contents of the carton

against the items listed in

Table Z-4.
4) Check each item for possible
damage.

5) Note and report damaged or
missing parts on a packaging
and handling deficiencies
report.

&) Fold and store the carton and
packing material in accordance
with organizational procedures.

If other tionalaC Cessnry ..litems

INSTALLATION AND CHECEKOUT

are included in the consignment, follow
a similar procedure; unpack them care
fully and check the items against the
packing list or consignment list.

d. The equipment is packed in two
cartons. Table 2-4 indicates the con-
tents of each carton.

2-4. Initial Assembl

a. The eguipment checkout is per-
formed in the standard configuration--
i.e., whip antenna, handset and
rechargeable battery source.

b. Before assembly, examine the
equipment carefully, especially the
connectors. Make sure that all items
are clean. If necessary, wipe with a
clean dry cloth and remove any extrane’
ous matter from the connectors. In the
event of loose components or suspected
damage, notify a higher category of
maintenance.

c. To assemble the basic configura
tion, proceed as follows:

1) Make sure that the
receivertransmitter is OFF
(function selector, TFigure
2=-1).

2} Mate the battery pack to the
receiver-transmitter as follows
(refer to Fi%ure 2-2):

— Attach battery connector on
the rear panel of the
receiver-transmitter to the
battery pack connector.

- Engage and lock to the
battery box using the
7atches located
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FUNCTION SELECTOR

MODE SELECTOR

GROUND

- E
EOLID STATE CONNECTDR

DISF_AY

R GCGNNECTOR

RUCHOD

CDHNEGCTDRS

3)

VOLUME CONTROL

Figure 2-1.

on either side of the
receiver-transmitter.

Connect the whip antenna
assembly as follows:

Unfold and deploy the whip
antenna by pulling out the
steel wire tip and releasing
the folded sections; shake the
antenna until all sections
mate in a straight line.
Sections are held in place by
a tensional cable running
through the inside of all
sections;

lock the whip in the
extended position using the
tip of the cinch nut (Figure

Z2=-3).

Connect the whip to its
base and connect the base to
the socket on the side of
the receiver-transmitter.

Hand tighten the two
knurled screws (Figure 2-
4).

Lock the whip at a convenient
angle for the intended
operation: to turn the whip
antenna, release the large
knokb at its base by counter-
clockwise rotation (Figure 2-
4); to lock, turn the knob
clockwise and tighten by hand.

Connect the handset to the
receiver-transmitter by attach-
ing the connector at the end of
the handset cord to one of the
receiver-transmitter audio

FREGUENCY SELECTOR REMOTZ CAHLE

COMNECTOR

BATTERY CONTROL

Recelver-Transmitter front control panel

connectors (Figure 2-1).

2-5. OZerational Checkout

a. The radic set is fully operaticnal
when packed.

b. To check the radio set upon
recelipt:

1) Install a properly charged
battery into battery box TNC-174
{(paragraph 2-4.c.2).
Install whip antenna AT-1741
{(paragraph 2-4.c.3). "'

2) Connect handset H-1839/GR

to audio connector

{(paragraph 2-4.c.4).

. 2

4) Set function selector to
elther USB or LSB R/T and
operate the set in voice mode
function (paragraph 2-14).

c. In the event of 'a malfunction,
refer to Chapter 3, Section IIT.

2-6. Radio Frequency Considerations

To obtain optimal performance from the
radio =zet, the propagation factors must
be taken into consideration. These
factors determine the choice of fre-
quency, antenna and propagation mode as
well as the =ziting location.!

2=7.
a. Two types of antennas are supplied
with the radio set:

1y B8-foot

Antennas

(2.44-meter whip antenna
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Table 2-1. Operator's Controls, Indicators and Connectors

Designation

Function

Mode selector
(S-position switch

AM

SSE

DATA

WCw

NCW

Selects the communication mode:

Volce communication with amplitude modulation. Function

selector wet to USE or LSB.

Volce communication with SSE modulation; sideband selected
depends -on setting -cd -function selector.

Narrow-band ow-band data communication -for -data modem.
Wideband carrier wave for on-off telegraphic communication.

Narrow-band carrier wave for on-off telegraphic communica-
tion.

Function selector
(b-position switch

uUsD
R
R/T
L5B
R
R/T

OFF

Selects RP mode of operation:

Upper sideband operation
- receiving only
- receiving and transmitting
Lower sideband operation
- receiving only
receiving and transmitting

Turns power off.

Battery control
(d-position switch)

LITE
BAT
NORM

SAVE

Illuminates frequency selector
Teats battery wvoltage: indication on solid state display.

Normal receive mode.

Special feature for receiver listening mode; reduces bat-
tery drain.

Molume control

Controls audio output lewvel.

Freguency selector
(6 pushbuttons and
6-digit display)

Sets frequency of radio set between 2.000 MHz and
29.9999 MHo. Each digit is displayed to indicate the
frequency set (MHz)

The display may be illuminated.

Solid state Display (SS5D)

Displays results of test indications and alarms for oper-
ation and mailntenance purposes. (See Tables 2-2 and
2-3.}

Audio connectors (twol

(5 pins each, wired in

parallel)

Connection for audio (woice, data and telegraph)
accessories.

DIPOLE {ENC) Connector

Connection for all antennas, except whip antenna. Inter-
nal antenna connections are automatically switched to
thig connector when whip antenna not connected.

Ground connection

,11

Main chassis ground connection of the radio set. A11 an-

tenna grounds must be connected here.

CONTROL remote cable connector

Connection for all remote control operations, including
optional hand crank generator.
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Table 2-2. Test Display Readins
Parameter Value Number of display lamps
illuminated
Transmitter output power 100
(percent of rated value)
S50
25 3
10 2
1
5
less than 5 0
Received signal strength 300 5
(microvolts)
100 4
30 3
10 2
3 1
less than 2 0
Battery test: terminal 26 or more 5
voltage (V dc)
25 4
24 3
23 2
22 1
lees than 22 0

AT-1741 for short range ground-

wave communication.

2) Dipocle wire antenna kit ME-1742,

which may be used as a:

— dipole antenna in wvarious

configurations;

— slant-wire antenna;

counterpoise for the whip

antenna.
b. The dipole is the most

effective

antenna for medium range sky wave

communication (after the =skip
should be used when time and
circumatances permit. One or
supports are required.

C. The slant-wire antenna

zone) . It
tactical
two

iz used

when a greater range than the whip
antenna can provide is required and time
and physical situations do not permit the
erection of a dipole. The slantwire
antenna requires the use of one dipole
antenna wire and a single antenna
support.

234

2-8.

a. To install the whip antenna,

Whip Antenna Installation

perform the procedure described in
paragraph 2-4.c.3.

b. To increase the efficiency of the
whip antenna, especially in very dry,
desert or rocky terrain, a counterpoise
may be installed, using dipole antenna
kit ME-1742 as follows:

unwind the antenna wire from cne of
the reels to approximately twice the
length of the whip.

— attach one end of the wire to
the ground connection (Figure 2-
1).

— lay the wire on the ground away
from the radic set.

2-9. Dipocle Antenna Installation

a. The most effective propagation
direction of the dipole antenna, for
both "transmit" and receive modes, is
broadside to the wire, as indicated in
Figure 2-%. If two suitable supports



Table 2-3.
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Alarm and Process Indications

Process or Alarm

Significance of Display

Display/Indication’

Battery alarm

Battery wvoltage below 21 ¥V do

Indicator lamps flash about once per
gecond.

Clicks in earphones at zsame frequency.

selected fregquency

antenna connected at the

Tuning Tuning process being carried Indicator lamps switched onfoff sequen”
tially from left to right.
Fault Automatic tuner cannot match Indicator lampsflash together ahout six

times per second,

Audible beeps at same frequency.

Low RP power

Inadeguate RE ocutput

No sidetone.

'Hote:

All visual indications are given on the Sclid State Display (SSD, Figure 2-1);

audible indications are heard in the headset/earphones.

are not available or cannct kbe erected,
a dipocle with a single support or a
slant-wire antenna may be used
lparagraph 2-10).

..

The antenna compenents are shown

in Figure 1-4.

C. To erect the dipole antenna,
proceed as follows:

1

2]

4}

5

— After hoisting,

Unwind the feedline from the
dipole fixture.

Mount one end of each dipeole

wire on the dipole fixture; use
strain relief lcops when
connecting the wires (Figure 2-

g).

Determine the length of the
dipole legs by referring to Table
2-5; unwind egual lengths of wire
from the two reels and fasten the
wire to the notch in the reel.

If two antenna supports are
available, erect the antenna as
shown in Figure Z-5.

— Unwind the two dacron antenna
cords.

Attach cone end of each cord to
e welght (Figure Z-10) and
throw sach weight over a
support.

Use the dacreon lines to hoist
the antenna wires.

anchor the
lines and connect the antenna
feed wire to the receiver-—
transmitter.

If only one support is'avail-

2-10.

able, use a slopin? dipcle
{Figure 2-6) or an inverted-V
dipole (Figure 2-7). In the

latter case, one antenna Jine is
anchored to ground.

Slant-Wire Antenna Installation

a.

direction of the slant wire,
transmit and receiwve modes,
to the wire,

b
same as
{Figure

=
proceed

1)

The mest effective propagaticn
for both
iz broadside
as indicated in Figure 2-9.

The antenna components are the
those of the dipole antenna
1-4).

To erect the slant-wire antenna,
ag follows:

Determine the length of the
antenna wire by referring to
Tabkle 2-5; unwind one antenna
wire from its reel to the
appropriate mark and fasten the
wire to the notch in its reel.

Erect the antenna as shown in
Figure 2-9:

— Unwind cone of the antenna
cords.

— Attach one end of the cord to
a welght (Figure Z-10) and
throw it over the support.

— Use the cord to holst the
antenna wire.

— After hoisting, anchor the

line.

Unwind the second antenna cord;
attach 1t to the free end of
the antenna and anchor the
cord to the ground.
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Table 2-4. Packing of PRC-174 Recommended System

Carton Itém Description
1 1 Transmitter-Receiver RT-936/PRC-174
o ) Whip Antenna Kit AT-1741
3 Dipole Antenna Kit MEK-1742
4 Nickel-Cadmium Battery Pack THNC-1770
5 Audioc Handset H-199/GR
3] Headset H-1405/GR
7 Microphone H-BO/GR
] Telegraph Key KY-562/UM
9 Carrying Harness ST-1743
10 Accessory Hag CW-3863/PRC-74

Figure 2-2. Connection of Receiver-Transmitter RT-93&/PRC-174 and battery pack

Connect the free antenna wire
to the receiver—-transmitter
uzing a BNC adaptor.

Thizg wire acts as a counter-
polse, 1increasing the antenna
efficiency.

Unwind the second antenna wire _ : :

fo about 1/ rimes the antenna Z2-11. Installétlon ?f Audio Accessorles
length and place the reel on a. The basic audic accessories.

the ground under the slant for the radio set are used either singly
wire. or in combination., The equipment is

) illustrated in Figure 1-1 (the handset)
Connect the end of the wire and in Figure 1-6.

lying on the ground to the
ground terminal (Teble 2-1). b.

Fach item is installed by
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Figure 2-3. Locking the whip antenna in the extended position

Figure 2-4. Whip antenna directional adjustment

attaching the connector at the end of on the receiver-transmitter front panel
its cable to one of the audlio connectors (Figure 2-1}.
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Figure 2-6.

Section III.

Sloping dipole antenna

OPERATING INSTRUCTIOCHNS

CAUTICN

Avoid touching the base of the whip antenna when transmitting: hazardous high RF

voltages mavy be present.

2-12.
This section describes operating pro-
cedures for Radio Set PRC-174 in wvarious
operating configurations.

Introduction

Tables 2-2 and 2-3 describe the indica-
tions and possible alarms expected
during normal operation.

2-13. Two-Way Volce Operation
For two-way voice communications

27-8

(speaking and listening), proceed as
follows:

a. Set the battery control to NORM
(normall) .

b. Set the function selector to
either USB R/T or LSR R/T.

c. Set the mode selector to either
SSE or AN.

c. Set the frequency selector to the
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AWTENNA
WIRE
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REEL

Jenes CORD

7///////////////// L,

Figure 2-7. Inverted-V dipole antenna
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.
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Figure Z-8. Assembling antenna wires
to dipcle fixture

desired operating frequency.

e. Press the PTT key on the side
of the handset (microphone).

The-display indicator should be
illuminated, with a tone indicating that
tuning is in progress; this will cease
when tuning is completed.

f. Release the PTT key. Receiver

noise should be heard; adjust the volume
control for the desired ocutput level.

d. The radio set is ready for
voice operation: to transmit, press
the PTT key and talk into the
microphone. A sidetone will be heard.

h. To set a new frequency,
repeat steps d and e.

NOTE

The presence of a fault will be
indicated by flashing display lights
and a clicking ncise in the headset or!'
the absence of a sidetone during trans
mizzion. For fault clearing procedures
refer to Chapter 3.

2-14. Volice Communication - Listening
Only

To receive voice communication only
{(listen) proceed as follows:

a. Set the battery confreol mode to
NORM (normal) for continuous listening.

b. Set the battery control toc SAVE
when monitoring incoming signals. This
mode will permit listening while
reducing battery drain.

c. To tune the radio set,
repeat steps ¢ through £ of
paragraph 2-13.

CAUTION

If radio silence must be maintained, do
not press the PTT key; proceed with the
following steps and return to step ¢
when radioc silence may be broken.

d. Set the function selector to R
USB or R LSE for recelving only; the
radic set is in the listening mode.

e. to set a new frequency,
repeat steps d and e of paragraph 2-
13. Observe the CAUTION above.

28-
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Figure 2=-%. Slant-wire antennz

2=-15. Two-Way Continuous-Wave
Operation

To send and/or recelve in the continuous
wave (CW) carrier on-off keving (Morse
telegraph) mode, proceed as follows:

a. Repeat steps a and b of paragraph
2-13.

b. Set the mode selector for narrow-—
band or wideband CW (NCW or WCTi).

c. Set the frequency selector to the
desired operating frequency.

Z2-290

d. Connect the telegraph key and the
headset (or handset) to the receiver-—
transmitter audio connectors.

= Tune the radic set by pressing
the telegraph key. The display indicator
will-be illuminated and a tone will
indicate that tuning is in progress.
These will cease when tuning is
completed.

f. Release the telegraph key: a

noise will ke heard in the earpiece
(headset). Adjust the volume control



Table 2-5. Dipole and Slant-Wire Antenna Wire Lengths
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Operating frequency Unwind to mark Length

L (Mfl=z) ft m

2.0 Fully 93 28

2.2 14 78 24

2.4 13 67 20

2.6 12 58 18

3.0 11 47 14

4.0 0 39 1z

4.5 9 33 10
50 to C.9 B 27 2
7.0 to 8.9 7 21 6.4
9.0 to 11.9 6 18 5.5
12.0to 14.9 5 15 4.6
15.0 to 11.9 4 13 4.0
18.0 to 26.9 3 12 3.7
21.0 to 24.9 2 11 3.4
25.0 to 30 1 10 3.0

for the desired ocutput level.

g. The radic set is ready for CW
operationy to transmit, operate the
telegraph key.

Releasing the telegraph key places the
set in the "receive”™ (listening) mode
fafter about one second).

NOTE

The presence of a fault will be indicated
by flashing display lights and a clicking
noise in the headset or the absence of a
sidetone during transmission. For fault
clearing procedures refer to Chapter 3.

h., To set a new freguency, repeat
steps d and e.

2-16. Data Communication

Data communication is accomplished with
the aid of the data modem. Connect the
plug of the modem to the receiver-—
transmitter audio connectors and proceed
as follows:

a. Set battery control to NORM.
b. Set mode selector to DATA.
. Set function selector to R/T USE

or R/T LAB.

d. Set frequency selector to the
desired operating frequency.

e, Tune and operate the radioc set as

with two-way volce communication
using the data
set signals as the transmit

lparagraph 2-13)

control key and
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Figure 2-10. Attaching Weight to Antenna
Cord



modulaticn control.

NOTE

If additicnal manual transmitter control
ig reguired, a handset {or telegraph

Secticon IV. OPERATION
2-17. General

a. Whenoperating Radio Set PRCT174
under extreme envirconmental conditions,
spécibl attention should ke paid to
cleanliness—--in particular tc covering
unused connectors so as to keep out
dust, sand and moisture. Connector
covers are attached to the body of the
radic set for this purpose.

b. Optional egquipment available to
extend the operation of the radio set
beyond its basic specifications is noted
in this section; Chapter 4 describes
this equipment in greater detail.

2-18. Cold Weather Operation

The standard lithium battery can operate
satisfactorily down to -40°C (-40°F). In
colder weather (or when another battery
ig used), the battery should be removed
from the receiver-transmitter
transceiver and carried in a pocket
under the operator's outer clothing.
Special Purpose Power Cable Assembly CH-
10071/ is provided to connect the
battery tec the receiver-transmitter.

2-13. Extended Missions

a. Optional rechargeable batteries
may be used in place of the standard
lithium battery 1f recharging facilities
are available.

OM-107--10

key) may be connected tec the unused
audio connector of the receiver-—
transmitter. The modulation can then be
monitored through the earpiece of the
handset.

UNDER UNUSUAL CONDITIONS

b. When no recharging facilities or
spare batteries are available, hand crzh
Venerator HCG-1744 may be used to
opra.tethe radio set and to recharge the
battery. The hand crank generator, by
means of the cable supplied with it, is
connected to the receiver-transmitter
through the REMOTE CONTROL connector on
the radio set.

2-20, Dry Terrain Operation

For use in desert or dry rocky terrain,
part ¢f the standard antenna kit may be
used as an antenna counterpoise Lo
increase the effectiveness of trans’
mission. Refer to antenna installation
instructions in Section II of Chapter 2.

2-21. Remote Control Operation

Should tactical reguirements call for
placing the radic set and its antenna in
an unattended location, remcte control
panel C-1745 is availabkle. This
duplicates all controls and front panel
connectors of the radic set. The remote
contrel panel is connected to the radio
set either by the 30 foct multiceore
cable {CX-1720) supplied with the panel,
or by means of a field telephone and
suitable modem. The radio set may
therefore be cperated from any reason-—
able distance.
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CHAPTER 3

MAINTENANCE AND TROUBLESHOOTING

Section I.

3-1. This chapter cowvers the field
malntenance and troubkle-shootingfaro-
cedures which may be performed by the
ocperator.

All test procedures described herein
may be performed with the aid of the
scolid state display, which, together
with the radio set controls, form an
integral part of the receiver-
transmitter. No other instruments are
needed.

Secticn II.
3-3. Scope

a. To ensure that Radio Set PRC-174
ig-always in an operable state, system-
atic inspections must be carried out to
discover any defects and to correct them
before any serious damage can occur. The
necessary preventive maintenance checks
and routine services toc be performed are
listed and described in this section.
The checks and possible corrective
actions should be performed in the
sequence given. Defects discovered
during operation should be noted and
corrected as scon ag operation allows.
Cease operation immediately, 1if an
observed fault is of a nature that may
result in damage to the equipment.
Record all malfunctions regquiring a
higher category of repair.

b. If the radio set must be kept in
continucocus operation, check and service
only those items which do not affect
operation. Perform complete eguipment
inspections and services at the first
opportunity that the radio set can be
serviced.

3-4. Maintenance During Ncrmal
Operation

a. To ascertain during operation that
the radio set ig in proper working order,
observe the wvisual and auditory indica-
tions furnished. Operatin? instructions
are gliven in Chapter 2 of this manual
the so0lid state display (85D) indications
and alarms are defined in Tabkle 2Z2-2 and
Takble 2Z-3.

b. If a fault is suspected during the
operation of the radic set, the checking

INTRODUCTION

The operator should under no circum-
stances attempt toc cpen the receiver
transmitter or carry out repalrs on any
of the aCcesstrFbr higher echelon
maintenance and troubleshcocoting proce-
dures, refer to Maintenance Manual MA-
114-34 fOT rRadic Set PrC-1.74,

3-2. No special tools or equipment are
regquired to perform the operator's main-
tenance procedures,

PREVENTIVE MAINTENANCE CHECKS AND SERVICES

procedures given in paragraph 3-6¢ should
be performed. For specific faults or
alarms, refer to the troubleshooting
section of this chapter,

3-5. Preventive Maintenance

The following procedures should be
performed, both to locate a suspected
fault and as preventive maintenance
after 1000 hours cof operation or every
six months, whichever comes first.

a. Observe.normal operating indica-
tions (paragraph 3-4).

b. Perform check out procedure
lparagraph 3-¢).-

c. Check battery charge in accordance
with the particular battery instructions.

3-6. Checkout
NOTE

This checkout should take no longer than
15 minutes if there are no faults.

a. Turn the receiver-transmitter on
by setting the function selector to
TUSB R.

b. Set the receiver-transmitter to
any convenient freguency by starting
with the left hand (most significant)
digit, and pressing each pushbutton in
the frequency selector until the display
above it shows the desired figure. Note
that pressing the pushbuttcon once
advances the digit by one count; to
advance the count again, release the
pushbutton and press again.

When 1t 1s regquired to set the frequency



in the dark, turn on the display
illumination by setting battery control
switch to LITE. If the frequency display
does not light up, refer tec paragraph c
below.

o. Check the battery by turning the
battery contrcl switch tce HAT. At least
one lndicaticon on the scolid state meter
display should be illuminated,
indicating that the battery wvoltage is
at least 22 vV dc.

d. If the battery voltage 15
critically low, a battery alarm will be
actuated (flashing lamps and beeps heard

in earpiece/headset). This occurs in
every mode and overrides all other
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Z2) Press the push-to-talk (PTT)
key on the handset and keep it
pressed for. some seconds; the
following should occur.

— Illuminaticon of the display
indicators in sequence from
left to right (they will
appear to "run”
right)
the automatic tuning is in
process; during this time

the earphones/headset.

— At the end of the tuning
process,
tion of one or more of the

from left to
for a few seconds while

-a
signalshould al-so--be- heard in

continuous illumina-—

display indicators shows the

indications. The battery should be

immediately recharged or replaced. presence of transmitter output

power.

3YWhile still Fressing the PTT key,
speak into the mouthpiece of the
handset: the operator's voice
should be heard in the earpiece
[sidetone) confirming that the
transmitter is functioning.

4) Release the PTT key and listen
in on the earpiece: the
receiver noise should be heard.

To remove the battery, refer to the
procedure described in paragraph 2-
4.c.3..

To recharge the battery, follow the
recharge procedure for the particular
battery or use the hand crank generator
(paragraph 4-4).

All tests must be performed with a
fully charged battery installed in the

Turn the volume contrel clock-
wise: the noise should increase;
return the wvolume contrecl to 1its
original positicn.

receiver—-transmitter.

2. Check the tuning process, side-
tone and transmitter output power by
performing the following =steps: Set the made selector to SSE;

press the PTT key and walt for the
6) display to stop; then repeat the
procedure of the preceding two
paragraphs. Note that the

indicators will be illuminated only
when audic intelligence 1is
provided.

Release the PTT key. If all
checks are satisfactory, the
radic set can be considered as
checked out and,in.qood working

NOTE

The radio set will transmit when the
press—-to-talk (PTT) key is pressed. Do
not carry out this procedure 1f radio
silence must be observed; instead return
to this procedure when the order for
radio silence has been lifted. 7

1) Set the controls as follows
(Figure 2Z-1):

Selector/Control Setting order.

BEattery control NORM If any of the checks do not give
the expected result, refer to

Mode selector AM Section IIT or to a higher

Function R/T USE or category of maintenance.

selector R/T LSE

Volume Mid-range

Section III. TROUBLESHOOTING

all:other indications and should be 3-E_

attended to immediatelvw.

3-7. Situations demanding trcuble-
shooting procedures are based on the
indications of the front Fanel S5b and
OP tortes heard in the earpiece of the
handset or in the headset. The 26D
indications during normal oferation and
alarm situations are described in
Chapter 2. Note that alarms override

Corrective Action

Table 3-1 lists possible malfunctions of the
radio set, their probakle causes and the
corrective actions required.
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Anv problem encountered bevond the scowe
of these troubleshooting instructions

mist he

referred to

a hinher cateanvryr

NOTES

~F Once a malfunction has been localized

maintenance. No maintenance beyond that and corrected, the equipment should
descrikbed in Table 31 should be first be operationally checked. Refer to
attempted by the operator. See para-— paragraph 3-6.
h 3-1. 2 .
grap ' When checking the correct mating of
Table 3-1, Troubleshooting
t ltem Fault indication Probable cause of fault Checks and corrective action
1. No indication on SSD Improper battery con’ 1) Set battery control to RAT
and no receiver noise nection or bat-tery is position, If there is no 55D
in earpiece. drained. indication, remove hattery
(Figure 2-2) and check ,connec-
H en.

2] Reconnect battery and repeat
check (1).

39 If still no 550 indicatinn is
obtained, perform either ono
of the following:

- replace battery with a geed
one.
- use hand crank generator

4) If 55D still shows no indica-
tion, refer to higher main”
tenance category.

NOTE
To charge the Ni-Cd battery, re-
fer to the recharging procedure
supplied with the battery.
2. Frequency selector not Improper battery con’ Repeat procedure of item 1 above.
illuminated when bat- nection or battery is
tery control is in drained.
LITE position.
3. No receiver nolse in a. Faulty or diacon- 1) Check that battery control is
earpiece {headphones) netted earpiece not in SAVE position.
when function selector {headphones) .
is in R or RfT posi’
tion. b. Improper battery 2) Check mating of ha§dset (head—
connection or bat- phones) connector with audio
tery is drained. connector. Reconnect if ne-
cessary,

3) Check for loose connection of
cord and connector.

4) Replace handset (headset) if
necessaryr perform checks for
fault.

5) Repeat procedure of item 1.
if battery is in order, re
peat check (3) above.

4. No sidetone heard in Handset (microphone/ Repeat checks (1) - {3) in
earpiece (headset) headset) faulty or die- item 3.
(transmit) with PTT connected.
pressed add output
power--indication-is
present on SS5A when
audio intelligence is
provided to microphone
{or data signal pre”
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when PTT is pressed
(transmit). no power
indication eh®n PTT
ig pressed when audio
intelligence is pro-
vided to microfhone
for data siognal vpre-

Table 3-1 (continued)
Ttem | 1 Fault indication Probable cause of fault Checks and corrective action
5. Ao power indication a. Controls not set prop- |1} Check that battery control is

erly,

k. Faulty PTT key or con-
neetion.

o. Improper battery con-
nection or drained
battery.

not in SAVE pogition.

2) Set controls as follows:

- Function selector: OFF

- Mode selector: AM
Fxequency--selectee
to a convenient wvalue near
original frequency

- Function selector:
USE! P./T or LSE R/1"

3) Press PTT awgain and check
operation/indicators

4) If proper operation is re-
stored, reset controls to
original positions ,end re
check.

and (3)

(micro-

5) Repeat steps (2)
above for handset
phone) .

6) Repeat procedure of item 1.

G, Receiver noise present
in earpiece (head-
phones) but no audio

. signal obtained from
another radio set
transmitting on the
game frecuency.

2. Antenna faulty or im-
properly connected.

k. Siting inappropriate
for receiving signal
From distant radio

1) Check antenna according to
paragraph 3-9 or paragraph
3-10.

2) Check direction and siting
according to paragraphs 2-6
thru 2-% and organizational

set. procedures.
connectors, always disconnect, ex- 1) Ensure that antenna connection
amine {clean 1if necessary): and re- is clean [Figure Z-1, and
connect. mating connector).
3. All items in Table 3-1 refer to the 2} Length of antenna wire:
radic set front panel (Figure 2-1, refer to

Table 2-1).

3-9. Whie Antenna Checks
a. Before transmitting check and (if
necessary) correct the feollowing: (refer
to paragraphs Z-4 and Z-8).
1) Whip screwed tightly to'base.
2) Whip strai’ht, sections fit 3
properly into each other and
locked by cinch nut (Figure 2-"3).
3) Tight base connecticon to receiv- 1)
er-transmitter (Figure 2-4).
4) Antenna connection is clean:
inspect by undoing base connec-—
tion (Figure 2-4).
b. Replace antenna if asection is
broken or the electrical connection is
damaged. 5
3-10. Dipole and Slant-Wire Antenna

Che i— s

Before transmitting,
necessary)

check and
correct the following:

(1T

For dipole antenna,
Table 2-5 and adjust length
accordingly.

For.slant-wire antenna, refer
to Table Z-5 and adjust length
by trial and errcr within
about one meter (3 feet) on
either side of the wvalue given.

Ensure that antenna wire does not
touch anvyvthing along its length
such as trees or bushes).

Ensure that there is no break in
the antenna wire and that it is
properly attached to the dipole
fizture (for a dipole antenna) or
the receiver-transmitter (for a’
zlant-wire antiTna ¢ refer to
paragraphs 2-9 and 2-10.

Ensure that the antenna feedline
is unbroken and properly
connected to both the dipcle
fizture and the receiver-trans-—
mitter (paragraph 2-11).
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CHAPTER 4

AUXILIARY EQUIPMENT

4-1. Scone

The optional accessory and auxiliary
items available with Radio SetPRC-174
are listed and described in this
chapter. The items are arranged in
four groups:

Power supplies (optional batteries,

Section I. 42. Silver-

Zinc Battery Pack TSZ-

1740

This optional rechargeable battery pack
may be Used as a direct replacement for
the standard nickel-cadmium battery. It
gives longer operation between charges
and weighs less than the standard
battery.

Technical Characteristics

Tvype Rechargeable, silver-
zinc (Ag-Zn)

Capacity ..... G ampere-hours

Operation 16 hours continuous
between recharges using
a 9:1 recelve/transmit
ratio

Terminal

voltage 30 V de nominal under

load, 22 to 32 V dc
operating

Venting ...... automatic

Packaging pack is replaceable as a
single unit with standard

connector
Charging ..... 10 hours at 0.3 ampere

Tenperature Operating -
23°C to +71°C

Storage -48°C to +37"C wet,
65°C to +71°C dry
Shelf life
(dry) ... .. up to 5 years
Size direct replacement for
standard battery
Weight ....... 2.2 kg

4.3, Nickel-Cadmium Battery Pack TIN-
1770

The TNC-1770 rechargeable battery pack
is made up of sealed nickel-cadmium
(Ni-Cd) cells. Automatic wventing is

generators, battery chargers}

Power level amplifiers and vehicle
mount accessories.

Audio and telegraph accessories
Remote-control accessories POWER

SUPPLIES

provided to relieve excessive internal
pressure caused by incorrect operation.
To recharge, refer to paragraph 9-5.

Technical Characteristics

Tvpe Rechargeable, nickel-
cadmium, sealed.
Capacity .. 4 ampere-hours
Operation 11 hours continuous
between recharges, using
a 9:1 recelve/transmit
ratio.
Terminal
voltage .. ... 25 V dc nominal.
Packaging in standard battery case
HA-203
Charging with battery charger BCT-
5070 M
Operating
temperature
range - ..... -40°C to +55°C
Dimensions ...6.7 a 25.1 =40.8cm

4-4 ., Hand Crank Generator HCG-1744

The radio set may be operated for
indefinite periods on long range patrols
or in emergencies, with or without a
battery, by the use of Hand-Crank
Generator HCG-1744, shown in Figure 4-1.
The generator can be used for "float
charge™ of the battery while the set is
being used. A few minutes of cranking
provides sufficient charge to the
battery to allow an urgent message to be
transmitted even if t battery has
previously been discharged fullvy.

The hand crank generator-is connected to
the radio set, through the CONTROL
connector by means of a CX-10071/U cable.
To crank the handle conveniently, the
generator should be strapped to the

§-e37



operator's thich in a half-kneeling
position.

Technical Characteristics

Output voltage,
cranked at 80
hiny o) 11 34 WV do at 0.30 A

36 V dc max, no load

Operating

temperature

FaNge «.w-won-. -40°C to +865°C
Relative

humidity ...... up to 95% at +55°C
Weight ........ 1.5 kg

4-5. Battery Charger £CT-5070M
(Figure 4-21

a. Battery charger BCT-507014 is
designed to charge from one to three
nickel-cadmium batteries in the PRC-
174. The charger supplies a controlled
charging current, which it automatic-
ally terminates at the end of the
required charge time. The charger then
switches to a trickle charge to main-
tain the battery (or batteries) fully
charged.

b. The state of charge of batteries
as returned from the field is generally
unknown. To ensure that each cell is
fully charged at the completion of the
charge cycle, and to avoid overcharging
the charger incorporates a discharge
facility which restores batteries to a
uniform discharge state before commen-—
cing the charging cycle.

c. To discharge batteries with the
charger, proceed as follows:

1) Connect one, two or three
batteries on the discharge side
of the unit using the battery
latches provided.

2) Start the discharge of the
batteries by pressing the PUSH-
TO-START pushbutton; the
discharge process will be
indicated by a green indicator
light. To avoid "deep dis-
charging"™ the battery, the
push-to-start button should not
be repeatedly depressed after
completion of one discharge
cycle.

d. To charge batteries with the
charger, proceed as follows:

_) Conree ¢ t the hbargar to a suit-
able source of line input power
as indicated on the unit, using
the cable provided.

2) Connect one or two batteries on

-28

the charge side of the charger
using the battery latches pro-
vided; switch the CHARGING
selector to the position
corresponding to the number of
batteries connected.

3) Switch the input power switch to
ON; the ON indicator will be
illuminated. Cne (ox both)
batteryv-connection indicators
and-the--fuit=charge rate indi-
cater should be illuminated.

If the indicators for correct
battery connection are not
illuminated, switch the charger
to OFF and reverse the battery
{or batteries); switch to ON
again. If the indicators are
still extinguished, check the
power connection. If the fault
cannot be found refer the unit
to a higher category of mainten
ance.

After approximately eight hours
on full charge, the charger will
automatically switch to trickle
charge; the corresponding
indicator will be illuminated
and the full-charge indicator
will be extinguished. The
batteries may be left in the
charger as long as desired; the
charger will maintain the
batteries fully charged.

CAUTION

1. When changing battery
connections, alwavs switch the
power to OFF.

2. The charger is cooled by
convection and conduction. It
should be operated in an upright
position and the airflow around it
should not be restricted.

3. Charging and discharging of the
batteries must not be carried out
simul tanecusly because of thermal
considerations.

Technical Characteristics

110 Vv oxr 220 V (as
marked on unit)

Input power

single phase, 47 to 63
Hz

200 VA (3 batteries)
Output voltage.,28 V do nominal

Output current;

full charge....3 A 13%, each battery
trickle
charge approx. 30 mA, each

battery
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Figure 4-1, Hand Crank Generator HCG-1744
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Figure 4-2. Battery Charger BCT-5070M



Technical Characteristics
(continued)

Time to charge-8 hours
Dimensions .... 434 r. 130 x 254 mm
Weight ........ 12 kg

4-6. AC/DC Power Supply PP-3216

The PP-3216 is a solid state regulated
power supply which powers Radio Set PRC-
7-4-—from ether-13--or 230 volts -540/60 Hz
in a fixed (shelter) configuration. It
connects to the radio set V1A the
CONTEREOL connector and the remote cable
assembly, CX-10071/U.

Technical Characteristics
Input power .... 115/0r 230 V

single phase,
47 to 63 Hz
150 VA

Output pover..,31 V dc at 3 amperes,
nominal

Operating temperature range
............... -20°C to +65°C

Dimensions ...41 = 14 = 17 cm

Weight ....... 8 kg

Similar power supplies are availlable
for the fixed configuration of the radic
set with its RF boosters:

- VRC-17&, 100 W RF output: PP-3217

- VRC-476,
400 W RF
output:
FP-4703/
GRC.

Eefer to the specific equipment manuals
for full descriptions.

Section II. POWER BOOSTER AMPLIFIERES AND VEHICLE MOUNT ACCESSORIES

4-7. Interface Unit 0A-807

Interface Unit OA-807 adapts the
receiver—transmitter of the PRC-174 for
the vehicle mount configuration. It
also provides an interface between the
recelver—-transmitter and the RF booster
amplifiers. For operating instructions
and specifications refer to the speci-
1C operating manuals.

4-8. 100/400 Watt Radio FreTuency
Booster Am 1iflers AN-1760/AM-4760

Booster Amnplifiers AM-1760 and AM-4760

increase the RF output power of Radio
Set PRC-174 to 100 and 400 watts
respectively. Appropriate accessories,
together with Interface Unit OA-807 and
Recelver-Transmitter RT-936/PRC-174
constitute the VRC-176 and the VRC-476
radic sets. The main operating charac-
teristics (apart from output power} are
similar to those of the PRC-174. For
detailed instructions refer to the appli-
cable operator's manuals.

Section III. AUDIO AND TELEGRAPH ACCESSCORIES

4-9. The audioc and telegraph accessor-
ies are listed in Table 4-1. They can

all be directly connected to the audio
connectors. (Refer to Figure 2-1.1}

Table 4-1. Audioc and Telegraph Rccessories

Description

Remarks

Headset H-1408 /U

Microphone M-80/GR

Vox Kit VX-454

Loudspeaker Amplifier LSA-100TH

BAudio Cable Assembly ex-1747

Telegraph Rey KY-5362/0M

Part of recommended basic system

1w output, distortion less than 58

40-4
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Section IV. REMOTE CONTROL ACCESSORIES

4-10. Remote Control Box C-1745

Remote Control Box C-1745 duplicates all
control functions of the PRC-174 front
panel when connected to the front panel
CONTROL connectcor by means of Remote
Control Cable Assembly CX-1743. (See
Figure 2-1".}

4-11. Other Remote Control Accessories

Table 4-2
ies which

lists several other accessor
are available. Their detailed
operating instructions and specifica-
tions are given in the applicable
instruction manuals.

Section V. MISCELLANEOUS ACCESSORIES

4-12. Automatic Test Set TS-1748

Automatic Test Set TS-174B automatically
checks the basic operational character-
istics of Radio Set PRC-174. It pro
vides the proper input stimuli in an
automatic sequence and measures the

Table 4-2.

radio set responses to these stimuli.
It displays the results on a GO/NO-GO
test basis. Manual testing override
is provided on the test set.

Other Remote Control Accessories

Description

Remarks

Communication
Receiver 8-1687

Multitone S8R
Selective Squelch
Calling Sp-546

Allows multiple circuit

operation on private
line basis




CHAPTER 5
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THEORY OF COPERATION

5-1. Introduction

The PRC-174 transcelver is a completely
solid state, doubkle conversion, super-—
heterodyne receiver and transmitter.

A fully automatic antenna coupler provides
for matching of short whips of 6 to @
feet and to practically any wire antenna.
The PRC-174 is of modular design Every
module circuit is described in the follo-
wing text and followed by a detailed
drawing.

2. Receiver. A 12 1Hz narrow band
crystal filter centered on the first IF
frequency of 109.35 MHz 1is located, after
the first mixer on the receiving side.
This filter helps protect later stages
from overloading caused by strong nearby
signals. Main recelver selectivity is
provided after a gain of a few dB, after
the second mixer. Thisgs second crystal
filter is high linear phase,
In the NCW mode this filter is changed
over te a 500 Hz bandwidth crystal filter,
and in the AM mode to an B kHz bandwidth.

Thus maximuim performance is obtained under

any operating mode.

b; Transmitter. The transmitter operates

3.2-kHz wide.

e. First Mixer. Mixer performance
has been enhanced by using high-power
fieldeffect transistors. Fight half-
octave filters with an inserticon loss of
less than 1.5 dB preceeding the mixer,

allow for the

use of low level intermcdulation
products.

and a high driving lewvel,

. IF Amplifier. The first IF fre-
quency is more than triple the highest
signal fregquency to be received. There are
a number of advantages to this choice.
Image frequencies are far removed from the
signal freguency and are thus rejected,
mainly by the low pass filter, with a
minimum inserticon loss. IF frefuencies are
similarly rejected. More difficulties were
encountered in the rejection of second IF
and half IF freguencies. A balanced
configuration ¢f all front end mixers and
amplifiers, and a carefully designed
layout, attenuated these spuricus
responses by more than 80 dB. The total
gain of the two mixers and amplifiers, up
to the seceond IF filter, 1is kept low
enough so as not to surpass the designed
NF level of 10-12 dB while keeping all

according to the same frequency concept as
the receiver, thus allowing the use of the
same synthesgizer and crystal frequencies.

interfering signals at a low
level before main filtering. Most of the
required gain is easily obtained after the
filter. The IF amplifier uses wide band
amplifier stages and selectivity is

C. Power Amplifier. The power
amplifier is a broadband pushpull stage. It

utilizes "High-Rel" power transistors
withstanding a VSWR Of ™ ; 1 at any phase
and temperature combinatiocn.

d. Noise Factecr. The noise factor of
the receiver may limit the receptiocn at

some channels if signal strength is
insufficient. However, most of these
channels may already be unusable due to
atmospheric man-made or galactic noise.
Since the system must be designed for
reliable reception, worst conditions
should be assumed. Present technology
allows the design of receivers with very
low neoise TLigures but this is neither
needed nor desirable. Noilse factor and
intermodulation products are-conflicting
parameters.-The-MP-213 is designed for
better intenucdulation products and a
neise figure of 10 to 12 dB.

provided by the crystal bendpass filter.

5-2. Transmit Signal Flow

a. Aundio input is fed to a microphone
amplifier and compressor stage. The
amplified audic is mixed in the balanced
modulator with the 5.25 MHz frequency to
provide a double sideband signal.

b. This signal is processed in the
filters' unit tec provide SSB or AM, then
amplified and mixed again with a carrier
of 104.1 or 114.6 MHz from the synthesizer.
The mixing at these two freguencies pro-
vides either USE cr LSB at the IF freguen-
cy of 109.35 MH=z.

c. A narrowband crystal filter
cleans up the signal before it is mixed
with the variable frequency n4111.3.5
£139.35MHz from the synthegizer.
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d. The mixing of these twoc signals
provides a low level radic fregquency in the
range of Z tc 30 MH=z.
lowpass filtex, the signal 1s fed teoc the
driver and power amplifier stages, then to
the sub-octave filters, thentc the antenna
tuning unit and the output connector.

e, During CW operation an accurate
1000 Hz teone is generated from the synthe-
sizer and fed to the transmitter's balan-
ced modulator.

f. Automatic level control wvoltage isg
generated by PA supply current and RF
output wvoltage through a gate, and controls
the 5.25 MHz IF level so as to provide a
constant output power level and to protect
the power amplifier from over-drive and
from high current.

5-3. Receive Signal flow

a. Signals from the antenna are
coupled through the antenna coupler and
sub-octave Lilter to the first receiver
mixer. After mixing up to 109.35 MHz with
the wvariable fregquency of 111.35 to 139.35
MHz from the synthesizer, the signal 1is
band-limited by a narrow crystal filter
of 109,35 MHz, and fed toc the second mixer.
This mixer mixes the higher freguencies
down to 5.25 MHz.

The ocutput of the second mixer 1is
fed via the selected SSB, AM, CW or NCW
filter to the IF amplifier and SSE or
detector, and amplified to the appropriate
earphones level.

C. Automatic gain control wvoltage 1s
detected at the IF autput, amplified and
directed through special timing and leve-
ling to the RF attenuator before the mixer,
to the buffer am’lifier and to the IF
amplifier.

d. LAL the input to the first mixer
a protector prevents damage from nearby
staticons.

After filtering in a

5-4. Frequency Synthesizer

a. The frequency synthesizer is a
digitally controlled source that provides
all the reqguired signals for operation of
the PRC-174 from 2 MHz to 30 MHz in 100 Hz
channel spacing. The synthesizer utilizes
two generating phase-locked locps and one
summing loop. The main generating loop
synthesizes in 20 kHz increments and the
low lcoop operates in 100 Hz increments.
The low lcop operates from 30 kHz to 50
kHz in 100 Hz increments, with a frequency
stability as determined by a 5 kHz =signal
derived from the TCXO (Temperature Compen
sated Crystal Oscilator) fregquency. This
frequency 1s summed with 104 MHz by the
"SUM" leoop.

b. The 104 MHz fregquency is
derived as follows:

When in USE, 114.5 MHz from the crystal

oscillator is mixed with 10.5 MHz derived
from the TCXCO and the 104 MHz product is

filtered ocut. The 114.5 MHz frequency is

also needed for the second mixer in the

XCVR.

When in LSE, a crystal oscillator of 104
MHz operates and provides the fregquency
needed for the "SUM" loop. The main loop
VCO output frequency is from Ill MHz to
139 MHz. This freguency is mixed with the
output of the "SUM" locop and the product
is divided down tc Z0 kHz by a variable
divider.

C. This output enters a phase
detector with a 20 kHz reference derived
from the TCXO. The output of the phase
detector drives the main loop VCO.

d. The synthesizer is mounted on €
modules plugged into the main mother-board.
Extensive use of CMOS IC's in the digital
circuit keeps the power drain tec a minimum.
5-5. Indication System

The indication system is designed to
provide the operator with information
abcout the system's operating conditions.
All indications are given both visually
and audibly simultaneously. The indications
are



a. Battery Condition. When battery
voltage drops to less than 22V dec an audio
click is heard in the earphones and the meter
lights flash at a low pulse rate. When the
battery switch is in BAT position the meter
indicates the normal battery voltage of 22 to
26 volts.

b. Signal Level Meter. When in receive
ode,-t4le-aol <1-stote--level.--meter indicates
the level of the incoming signal in the range of
218V to 300uV.

When in transmit mode the meter gives a
relative indication of RP cutput power. If the
average output power drops to less than 5
watts the system's side tone should turn off.

¢. Automatic Matching Operation.
With automatic matching in process the
indicator lamps are switched on/off seque-
ntially and an audible tone is heard in the
earphones at a frequency of 3 He.

d. No Match. In the event that no
matching is achieved, the meter lights flash at a
frequency of S Hz and an audible tone is heard
in the earphones.

e. Faulty Frequency. When a faulty
frequency is selected (00,XX MHz and 01,XX
MHz) the saze alarm as for "no match" is heard
and displayed.

5-6. Power Amplifier

a. The PA consists of a push pull power
amplifier, operating class AB, which drives the
final amplifier (Q3, Q4), operating class AB as
well. A separate regulated bias supply is
included for each power amplifier, thus
providing good overall linearity. The
fretuency response is shaped by the help of
compensation components RS, R7, C2, L2.

Relay Kl selects PA for operation in normal
conditions or bypasses the PA when using
the vehicles power amplifier.

5-7. Power Supply

a. The power supply is based on
hybrid switching regulators Ul, U2, U3,
U4 and filters, and supplies the following
voltages as required for system operation:

+5V, +12V, +15V, -12V, +34V.

OM-107-10

b. Supply voltages are indicated by the
front panel meter, and protection to the PS
circuits is provided by a 7A fuse fitted
within the Unit. The high power 34V
regulator required for the power amplifier is
built arround discrete components and
power transistors Q6, Q7.

Resistor R7 senses input power to the -power
anpld. ier- anal -con krecis-thy RF drive to the
power amplifier on the ALC line by sending a
positive voltage relative to the current
level.

5-B. Synthesizer Modules

a. The "LOL" Module. This module is
basicly a phase locked loop which works with
a reference frequency of SMHz derived from
the TCY.D. The VCO of this loop operates
from 1.5MHz to 2.495MHz in SkHz steps.
This frequency is divided by a variable
divider to SkHz.The Sk.iz frequency then
enters a phase detector with a SkHz reference
source, and the phase detector output drives
the VCO. The output frequency of the VCO is
divided by 50 to form an output of 30kHz to
49.9kHz in 100Hz steps.

b. The "SUM" Module. The "SUM"
module contains a voltage controlled crystal
oscillator (VCXO). The output of the VCXO, and
104 MHz from the VSP. module are input to a
mixer, the output of which, plus the output of
the LOL module drive a phase detector. The
output of the phase detector controls the VCXO,
thus this output is the sum of the LOL output
frequency and the USB module 104 MHz
frequency.

c. The "REF" Module. The "REF"
module containg a 3.5 MHz Temperature
Controlled Crystal Oscillator (TCXO). The 3.5
MHz frequency is divided and multiplied, to
provide the following. outputs : 5.25 MHz
applied to the product detector/modulator;
10.5 MHz to the "USB" module; 20 kHz as
reference for the main loop;5kHz as reference
frequency for the "LOL" module.

d. The "USB" Module. The "USB"
module contains two crystal oscillators. One
oscillator operating only in L8SB at 104 MHz,
the other only in USB at 114.5 MHz. The two
oscillators are connected to -the second-mixer
input-in'LSB annd USB respectively. The
output of the LSB crystal oscillator is
connected directly to 104 MHz and input to the
"SUM" module. When in USB mode, the USB
crystal oscillator is
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mixed first with 10.5 MHz from the "REF"
mocdule and the frequency difference (104
MHz) 1is connected to the "SUM" module.
5-9. SNF  Module

The SNF module consists of the
following functional subassemblies:

1) Transmit-receive_switching

2 Sub-octave filters

3) Transmit level detector

43 Automatic level control

5) Antenna matching senscrs

a. TR" - Transmit-Receive Switching.

The PTT commands are received from the
control module in logic form (1=+12V;
0=0V). The TR/R relay is activated thru a
transistor relay driver (m of gquad -4
transistor hybrid). In the TR mode, the
high power RF signal passes from the

power amplifier (PA)tc the matching network
(MN) and to the antenna. In the R mode,
the low RF received signal passes from the
antenna, thru the MN to the receiwver.

b." Sub-0Octave Filters (FL-1...FL-G}).
The entire frequency range (2-30MHz) is
divided in ¢ subranges, each of them
smaller than one octave [(tLypically

ﬁ{INl.E). A band-pass switchable filter

is provided for each sub-range. The filters
are bullt from low-pass and high-pass,
50chm sections. The low pass 20-30MHz
section of FL-6 filter is permanently in
the circuit, providing supplemental MY
attenuation.

Typical filter performances

— in-band insertion loss 1dB

— HF attenuation (up to l]l)hﬂﬂ:gma

Z25dB

The band commands are supflied by the
LORD Module or by the panel, in +12V/0
logic signals and cause switching of the
filter relays via transisteor relay drivers.

ITR. L. .

is a peak voltage detector, supplying to
the Control Mocdule a DC voltage proportio-

nal te the RF signal level at filter out-
puts. -

- LF attenuation:

c., Transmit Level Detector

d. Automatic Level Control (ALC).
This detector provides a D.C. voltage
proportional to the forward RF power [PF)
at the matching network input. The detec-—
tor is realized on the principle of mea-
suring the forward voltage, by wvectorial
comparisation of total load voltage and
total load current samples.

The comparative system allows the switch-
ing of the RF signal on Z trajectories
with different time constants: TUNE or
OPERATE. The threshold adjustment circuit,
which determines the RF cutput power

120 W nominal) is common to the 2 operating
modes. -

The ALC accuracy and stability is better
than + 1dB for the whole frecuency,
temperature and load range.

e, SENSORS. The SNF module
includes 3 SEensors: R-detector, rhase
detector and VSWR detector, which are
activated in the TUNE pericd only
fantenna matching time: 5 sec. max.).

The sensor RFinput power is bwidue
to the 6dB attenuator). After tuning the
3 sensors and the attenuator are bypassed
and the full 20W RF power passes
directly to the matching network (OPERATE
period) .

1) The R-Detector is practically a
phase-detector, which measures the
phase angle (X1 between the tolead-
Gurrent and the reflect *d._
voltage., Fdrcérréct ca 1t
loration 10 passes thru zero value
only while the resistive load
component [R) passes thru 502,
independently of the reactive (X)
load component. Then the output
comparator changes its logic state
(+12V) .

The R-detectcr sensitivity is
better than AR=fsp for reactive
component X<Z0)) and AP.=+1033 for
reactive component X<1500.

2) The phase detector measures the
rhase angle (&) between the total
load vo tage 'andicurrent samples.
' The 'output comparator changes its
logic state {(£12V) while 6 passes
thru zero. -

The detector sensitivity is
better than

AX=1£100



3) ThO VSWR Dgtector measures the
reflected voltage and consequent-
1y the xefletion coeficient (V)

or indirectly the VSWR. Thisg
detector is5 bullt on the same -
priaciple-as thm ALC PF-Detentor.
Two comparators and a threshold

adjustment system allow for a

frequency selective threshold

LT (Low Threshold) VSWR = 1.5
fdrf=2-20MT1s

LT (Low Threshold): VSWR = 1.8

for £ = 20-30 MHz
ET (high threshold): YSWR =2.5
for £ = 3-30 MH=z
ET (high thresheld): VSWR =3.5
for £ = 2-3 MH=z.
5-10. Control Module

The control module controls the
system's operation and metering by
providing references and levels, and by
proper timing of all functions. The
contrel module is comprised of four sub-
units;

a. Priority Encoder.which deter-
mines priorities for the following
functions:

1zt priority to the 21V Detec
tor, which indicates a low
voltage (less than 21V) condi-—
ticen by actuating LED flashes
and audible clicks in the ear-
phones; or the LED which light
as a function of battery wvolt-
age when BAT is selected.

¢ nd priority to a No-Match or
Incorrect Frequency condition.
Indication lamps flash rapidly
and a fast beep tone is heard.

3rd priority to the automatic
tuning process, at which time
the indicator lamps flash
sequentially and clicks are
heard.

¢ 4th priority to indication of
transmission.-—or-reception-power.
the LED indicatcrs light as a
function of Tx or Rc signal
power.

The Priority Encoder circuit is comprised
of integrated circuits Ul2, Ul3 and Ul4.
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b. T=x Disable sub-unit
consisting of ICs 011 and Ulé6, 1is
designed to prevent transmission when
cne of the following commands 1is
received: either SF or Fe or with the
panel Tunction -selector-switch-set to R
lreceive only)

c¢. PTT Delay Circuit which consists
of Ull, 111Z, 015, causes delay between
PTT of 12V, 15V and 5V, and PTT PRE.

d. Control sub-unit controls
the following functions:

1) S8E function, with mode selec—

21 CW function, with mode selector
set to NCW or WCW

3) 1NHF3 function, caused while

tor set to 33B, DATA or WCW
transmitting and the switch
is not set to AM.

5-11. Automatic Antenna Matching Unit
{AMIT)

The AMU automatically matches the
antenna impedance to the 50 Ohm output
impedance of the power amplifier.

Antenna: 9 foot to 6 foot whip, resonant
dipole or any antenna providing
maximum 10:1 VSWER.

Frequency ranges: 8

Matching critericn: Minimum VSWR

Tuning power: 5W

Maximum power: Z0 PEP

max. 5 sec (at first PTT,
frequency changes or
drastical environmental
changes)

typical < 200 ms.

Tuning time: -

Matching is accomplished by sensing
the resistive component and the phase of
the matched antenna (antenna plus matching
network assembly). (See block diagram).

g&. The Matching Network is a T
structure (fig. 2). C iz a band-switched
capacitor. L1 is a 13 =step loading
inductance (max.8 steps for each
frequency range). This relay-switched
inductance controls the resistive
component of the ma+4rhe, antenna is.
an. *. step phasing inductance (max. 5
steps for each frequency range) and
controls the phase of the matched
antenna impedance.
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